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Abstract

Preanesthetic evaluation purpose is to reduce morbidity and
mortality through the review of the patient's medical history,
clinical examination, and targeted clinical studies, providing
referrals for medical consultations when appropriated.
Changes in patient care, standards of health information
management and patterns of perioperative care, have resulted
in a re-conceptualization of this process where the documen-
tation of patient medical information, the efforts in training
and maintaining the integrity of the medical-legal evaluation
are areas of concern. The aim of this paper is to describe the
design, development, training, and implementation of a com-
puterized preanesthetic evaluation form associated to the
evaluation of the user satisfaction with the system. Since the
system went live in September 2008 there were 15121 closed
structured forms, 60% for ambulatory procedures and 40 %
for procedures that required hospital admission. 82% of total
closed structured forms had recorded a risk of the procedures
of 1-2, according to the American Society of Anesthesiologists
classification. The survey indicates a positive general satisfac-
tion of the users with the system.
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Introduction

Preanesthetic evaluation is a clinical assessment process that
precedes the accomplishment of surgical and non surgical pro-
cedures, which will be carried out under general or local anes-
thesia or sedation. This process includes review of the medical
records of the patient, current medical history, clinical exami-
nation, test results and referrals to other specialists when ap-
propriate[1]. The purpose of the evaluation is to reduce preo-
perative morbidity and mortality [2]. The detection of risk
factors influences the choice of the anesthetic technique, the
complexity of required actions and the need of specific anes-
thetic postoperative care [3].

Changes in patient care, standards of health information man-
agement and patterns of perioperative care, have resulted in a

re-conceptualization of every aspect of preoperative prepara-
tion, where the documentation of patient medical information,
the efforts in training and maintaining the integrity of the med-
ical-legal evaluation in preanesthetic are areas of concern and
research [4, 5]. The registration of this assessment is often
done on paper.

A study compared the efficiency of a new computerized preo-
perative evaluation system against one paper based and the
waiting and examination periods were analyzed. The compute-
rized system required less examination time than the manual
system and the authors presumed that time is saved at other
points of patient care by the legible, instantly retrievable preo-
perative evaluations that the computerized system produces.
The computerization of clinical records improves the quality
of patient care by transforming this information into data
which is easily readable and accessible [6, 7].

The implementation of a computerized version of a structured
Preanesthetic evaluation questionnaire in obstetric patients
reduced time-consuming tasks, captured far more detail and
provided immediately available data for quality assurance ac-
tivities[8].

The purposes of this study are 1) to describe the design, de-
velopment, training and implementation of a Preanesthetic
Evaluation Electronic Form (PEEF) included in an Electronic
Health Record (EHR), 2) results of system use since imple-
mentation and 3) to assess the user satisfaction with the new
system. This is done within the framework of a new Center for
Preanesthetic Evaluation (PEC) in the Hospital Italiano of
Buenos Aires.

Materials and Methods

Design

This is a descriptive study of a Preanesthetic Evaluation Elec-
tronic Form implementation.

Setting

The Hospital Italiano of Buenos Aires (HIBA) is a non-profit
health care academic center founded in 1853. HIBA has a
network of two hospitals with 750 beds, 500 home care pa-
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tients under care, and 23 outpatients care centers. There are
more than 2,400,000 outpatient visits annually, each year over
38,000 inpatients are admitted to its hospitals and 23,000 sur-
geries in the last year.

In 1998 HIBA began the implementation of a Healthcare In-
formation System (HIS) to manage clinical information with
preexisting administrative applications. It is an in-house
project that currently handles all the information related to
health care both clinical and administrative from capture to
analysis.

The EHR is a full-implemented web based, problem oriented,
patient centered record with customized functionalities de-
pending on the level of care (outpatient, inpatient, emergency
care and home care) This EHR system includes a compute-
rized provider order entry (CPOE), available throughout the
HIBA network. The terminology server [9, 10] has allowed the
mapping of local vocabulary (thesaurus) to reference vocabu-
lary SNOMED CT, allowing the auto-codification of 80 % of
diagnosis.

Computerization of the preoperative process

The computerization of the preoperative process was planned
and included the following stages: the computerization of the
Preanesthetic Evaluation Form, the appointment for surgery,
and the Surgery & Anesthesia Form. In addition to this, and in
the context of the proposed creation of the PEC, a multi-
disciplinary working team was established enabling the devel-
opment of the PEEF (Figure 1).
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Figure 1- Computerization of the preoperative process

Multi-disciplinary working team

An anesthesiologist, a pediatrician, a clinician, a cardiologist,
norms and procedures area specialist and two medical infor-
matics residents integrated the working team. The medical
informaticians were in charge of preparing the functional re-
quirements, the implementation and user satisfaction survey
using QUIS ™,

Evaluation Process pre go live

The Preanesthetic Evaluation (PE) for adults and pediatric
populations was carried out in HIBA in a decentralized man-
ner in several locations, with different methods of coordination
and evaluation. An average of 1500 patients per month was
evaluated.

The PE began with the ordering of a surgical procedure or any
other that is carried out under anesthesia. To record the steps
during the evaluation, a paper form was used. This form was
given to the patient, in the majority of cases by clerks during
scheduled visits or by the surgeon’s secretaries that was going
to execute the procedure.

The paper form had specific data fields, depending on the cir-
cumstances. It was completed by the patient, the clerk or the
secretary, the clinician, the cardiologist, the anesthesiologist
and the nurse.

Finally, the form consisted of a summary generated through
the participation of multiple key users involved. Sometimes,
the records were illegible. Anesthesiologists highlighted the
most important data evaluated in the paper so that the anesthe-
siologist at the operating room could quickly visualize it. At
that time a copy was given to the patient with the fasting sche-
dule, the preparation for surgery, the procedure explanation
and an informed consent.

Preanesthetic Evaluation Electronic Form (PEEF)

The PEEF was included in the ambulatory EHR (AEHR) and
was developed entirely in Java.

Every PEEF starts with the input of the problem or a proce-
dure coded by the terminology server [10, 11]. While the
PEEF is opened the user can navigate between modules and
add or modify information, when the PEEF is closed the final
print version of the structured form could be given to the pa-
tient with the highlighted data chosen by the physician.

This new structured form was divided into the following sec-
tions or modules:

e Relevant Diseases: there is a predefined list of diseases
and pathologies, as shown in Figure 2. If any of these
were already in the problem list of the AEHR, it auto-
matically appears highlighted (underlined) in this mod-
ule. This helps to avoid duplication of information and
enabled integration of a structured data into a longitu-
dinal patient record. Also contains the vital signs and
tetanus immunization data.
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Figure 2- Snapshot of the EHR: pre-defined relevant diseases
list in the Preanesthetic Evaluation Electronic Form.
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e Clinical risk: in this section clinical, respiratory and
renal risk is evaluated; laboratory test can be ordered;
referral can be made as well as to order the medication
suspension. If respiratory risk is marked an alert sug-
gesting ordering a test is triggered (Figure 3)
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Figure 3- Snapshot of the EHR: Section for Clinical Risk eva-
luation in the Preanesthetic Evaluation Electronic Form.

s Risks of the procedure: the risk of bleeding and the dif-
ficulty on intubation is evaluated by the anesthesiolo-
gist. The result of this is expressed using the ASA
(American Society of Anesthesiologists) score.

e Summary: In this module all the records made are visi-
ble in a summarized form.

Training in the use of the PEEF

During the pre go live stage a virtual training space was
created and online reading material was made available to the
users. The training course had interactive material and assess-
ment activities. The implementation process was accompanied
by a face to face support made by medical informatics resi-
dents.

Databases analysis

Secondary databases were analyzed to evaluate the amount of
PEEF created and closed, the most frequent diagnosis and
procedure and the prevailing ASA classification.

The ASA Score is a five category physical status classification
system for evaluating a patient before surgery. The categories
are: 1)The healthy patient, 2)The patient with mild systemic
disease, 3) The patient with severe systemic disease, 4) The
patient with severe systemic disease that is a constant threat to
life 5) The patient who is not expected to survive without the
operation.

QUIS: Evaluation of User Satisfaction

The Questionnaire for User Interaction Satisfaction (QUIS
T™™)[12] is a standardized usability testing instrument for inter-
active computer systems. An adapted Spanish edition of the
short version was used supplemented by free-text comments.

The survey contains a demographic questionnaire with the
identification of the physician specialty, a measure of general
satisfaction and an organized evaluation of four specific inter-
face factors: screen, terminology and system feedback, learn-
ing, and system capabilities. The global satisfaction with the
interface are measured, as well as the factors that are part of
that aspect, on a 9-point scale, where 1 (one) correspond to the
worst and 9 (nine) characterize the best evaluation.

When the survey was completed, each area was analyzed sepa-
rately and grouped by medical specialties. Central tendency of
data was summarized by the median and the dispersion by
range.

Results

Databases analysis

Since the system went live in September 2008 there were
15121 closed structured forms, 60% for ambulatory proce-
dures and 40 % for procedures that will require hospital admit-
tance. The prevailing ASA was 1-2 with 82% of total closed
structured forms.

Currently 20 general practitioners (GP), 5 anesthesiologists
and a variable number of cardiologists are working in the Cen-
ter.

Evaluation of User Satisfaction

Between 29/09/09 and 10/10/09, 18 users completed the sur-
vey. 66 % of them have been working with the system between
6 month up to a year and 53 % worked between 4 hs. to 10 hs.
61% of users who completed the survey were general practi-
tioner with a response rate of 55% and the 16 % corresponding
to anesthesiologists with a response rate of 60%.

QUIS categories were compared between the user’s specialties
as shown in Table 1.

Table I - Results of Category’

Categories GP Anesthesiologist | Global
Median

General 7 (5-8) 7 (3-8) 7

Satisfaction

Learning 8 (7-9) 8 (8-9) 8

Screen design | 8 (7-9) 8(7-9) 8

Use of 7,5(6-8) | 7,5(7-9) 7,5

terminology

Capacity of 7(6-7,5) | 8(8) 7,5

system

Users manuals | 7 (6-8) 7 (6,5-8) 7

& Help desk

Due to the variability number of the cardiologist that used the
form, they were not included.

The majority of items were scored up to 7, except two items of
General satisfaction (Flexibility and Adequacy of power) and

! The results of Table 2 related to GP and Anesthesiologist are ex-
pressed in median (range).



1200 A. Arias et al. / Computerization of a Preanesthetic Evaluation and User Satisfaction Evaluation

one item of Help desk & user manual (Clarity of User Manual)
as is shown in Figure 4.

Learning to use PEEF was appraised as easy by the anesthesi-
ologists.

Characters on the screen were easy to read and sequence of
screen was considered very clear. Anesthesiologists rated more
positively the system's capabilities in contrast with GPs. The
help desk service was helpful and the support more appre-
ciated for both GP and Anesthesiologists.

Free-Text Opinion Space

In addition to the above mentioned 71% (10/14) of the physi-
cians who completed the questionnaire also contributed with
narrative responses about different problems or features of the
PEEF. The problems mentioned were the downtime of the
system, problems and procedures correction, rigidity of tetanus
vaccination data entry and medication suspension. Alerts and
more amount of free text were solicited, among others.

Three of the cardiologists wrote their opinion. Only one of
them asked about a specific section for cardiologists’ record.

Comparison of individual question median
7 as o ] < 3 o
between medical specialties
g Overall reaction: Rigid 3 Flexible
g Owerall reacton: Inadecuate power S Adequate power
=
% Cryerall reaction: Very dificult s Easy
o
= Overall reaction: Dull Stimulating
T
3 Owerall reaction: Frustrating Satisfying
:
= Ovwerall reaction: Terrible Wonderfill
The task performed straight- forward: Mever s Always
=iyl
] ; i S
= Remembering command names: Di fficult Easy
E Exploring by trial and error: Diffcult s Easy
Learning to use the system: Difficult 9 Easy
Help Meszages Unhelp ful 3 Help ful
'gj Characters on screen: Hard to read 2
3z . Easy to read
= Highlighting on screen helpful: Mot at all
3 - WVery much
o Screen organization: confusing 2
2 WVery clear
Sequence of Screens: confuang 9 Very clear
Error Messages: Unhelpful 9 Helpful
-gﬁ Computers keeps vouinformed: Never 8 Always
= IMessages appearing on screen: confusing 8
= Very clear
= Position of Messages: inconsistent
5] Consistent
[ terminolo gy related to task mewer
Always
Use of terminology: inconsistent Consistent
o Userneedstaken into consideration: Newver 8
K Always
g ‘_i Cotrecting mistalkes: Difficult s Easy
= <
t;/? g System Reliabilityunreliable TTareliable
=
[ System speed: too slow b Fastenocugh
= 3
‘,?‘u: % . Help Desk: Unhelpful - Helpful
o = 2 Reference matenial: confusin - Very clear
= = =
- = Users manuals: confusing 6.5 Very clear
jas)
0 5 10
Anestesiologist ® General Practitioner

Figure 4 — Comparison of individual question median between medical specialties
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Discussion

In this study we described the experience of the implementa-
tion of an integrated computerized preanesthetic evaluation
form in an academic center and the evaluation of user satisfac-
tion of the new form.

User interface of systems has been evaluated by QUIS™ in
other opportunities. Using QUIS™, 75 primary care physi-
cians where surveyed about the Brigham and Women's Inte-
grated Computing System (BICS). The system scored highest
in the area of screen design and lowest in the area of system
capability. General satisfaction was most highly correlated
with screen design and layout [13]. Also was the instrument
used for comparing the physician satisfaction with two order
entry systems. User satisfaction differed significantly between
the two systems, the Veterans Affairs CPRS had a mean of
7,06 in General Satisfaction against the Commercial System
evaluated [14].

The survey results indicated a positive general satisfaction on
the PEEF. It scored highest particularly in the area of screen
design. The system was globally considered as stimulating,
with adequate capacity and ease of use.

The lack of flexibility expressed in the results is associated to
a pre-defined list of problem and rigidity of tetanus vaccina-
tion data entry and medication suspension

The limitation of this user survey can be summarized in the
following points: the overall response rate was low and the
cardiologists were not included due to the variability of num-
ber of them.

Conclusion

A PEEF was successfully implemented, used and accepted by
the end user.
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